Emerging approaches for imaging vulnerable plaques in patients.
The diagnosis of vulnerable plaques, which have the propensity to develop atherothrombosis, remains an elusive goal in clinical medicine. The most accepted features of vulnerable plaques, such as a large lipid core, increased inflammatory milieu and thin fibrous caps, have been well characterized through pathological studies. The ability to image a vulnerable plaque in susceptible patients would theoretically result in useful prognostic information that can be used to either monitor or treat patients at risk more aggressively. Several invasive techniques, such as integrated backscatter, virtual histology, palpography, optical coherence tomography and thermal heterogeneity, have been validated ex vivo and are now being evaluated in clinical studies. Non-invasive techniques, such as nuclear imaging, show promise in identifying increased metabolic activity and characteristic features of vulnerable plaques in patients. Natural history and intervention studies will need to be performed to determine whether identifying and treating vulnerable plaques will lead to improved clinical outcomes.